Simulation of low flow process is critical to water quality, water supply, and aquatic habitat. However, the poor performance of Soil and Water Assessment Tool (SWAT) in dry seasons has impeded its application to watersheds characterized largely by low-flows. Aiming at overcoming this shortage, a seasonal calibration scheme was proposed, in which SWAT was calibrated separately for the dry and wet periods and the "optimal" simulation results of these two periods were combined into a complete runoff series. An extended SWAT model incorporating with the proposed seasonal calibration scheme, named SWAT-SC was constructed and compared with the original SWAT to simulate daily runoff in the Jinjiang watershed dominated by a typical subtropical monsoon climate in southeastern China. The study reveals that when Nash-Sutcliffe efficiency (ENS) of the original SWAT model indicated a satisfied model performance in a wet season or a whole year, it may not guaranty acceptable performance for the dry period. A significant improvement was achieved by using SWAT-SC for simulating runoffs in the dry period, and although not as notably as the dry period, improvements for runoff simulation of the wet and overall periods were observed as well.
Introduction
Riverine and wetland ecosystems are largely subject to the flow regimes (magnitude, frequency, duration, seasonal timing, rates of change and water quality) (Zhang et al., 2012) . Many ecological problems, such as harmful algal blooms, loss of habitat and natural resources, hypoxia, and reduced water clarity, are exacerbated during low-flow periods (Dakova et al., 2000; Rolls et al., 2012) . To fully understand effects of low flow on these ecosystems, many hydrological-ecological researchers have been trying to identify qualitative or quantitative hydrological-ecological relationships between the attributes of low flow and ecosystem functions or patterns of biodiversity (Arthington et al., 2014; Dakova et al., 2000; Gebremariam et al., 2014; Rabalais et al., 2009; Rolls et al., 2012) . These relationships and linkages among flow regimes and ecosystems are useful for predicting responses of riverine ecosystems to global changes and helping watershed managers to identify effective measures to maintain the balance for the riverine and wetland ecosystems. Among these studies, relationships between the sustainable development of in-stream and off-stream ecosystems and the minimum flow are extensively studied (Arthington et al., 1992; Bonacci et al., 1998; Ferrar, 1989; Petts, 1996) . Lots of concepts or terminologies, such as "Minimum Flow", "Environmental Flow Requirements", "Ecological Flow Requirements", "Ecology Acceptable Flow Regime", "Minimum Acceptable Flows", are introduced and proposed. Although meanings and scopes of these concepts may be slightly different, all of them address on the relationships between the sustainable development of the riverine ecosystems and the low flow.
Flow variations are highly associated with watershed hydrological processes influenced by changing environments. Distributed hydro-ecological models are effective tools to analyze the effects of flow variations on riverine ecosystems. Nevertheless, distributed hydro-ecological models are generally suffered from a poor simulation and prediction performance during low flow periods (Gebremariam et al., 2014) , thus impede the using of these models to predict responses of the riverine ecosystems to the changes in environment, such as climate changes, land use changes, water and soil conservation managements (e.g., by installing the vegetation filter strip), agriculture managements (e.g., by changing the fertilizer applying quantities and manner) and regulations of the water conservancy facilities. Therefore, improving prediction abilities of these models for the low flow is necessary and has become a common concern for hydrological and hydro-ecological communities.
As one of the most representative distributed river-basin hydroecological models, Soil and Water Assessment Tool (SWAT) (Arnold et al., 1993 (Arnold et al., , 1998 Arnold and Fohrer, 2005) has been applied in various fields such as assessment of the water-related ecosystem services (Psaris et al., 2012) , hydrologic and water quality process simulations (Pisinaras et al., 2010) , agricultural practices (Ullrich and Volk, 2009) , land use and climate change impacts on water resources (Varanou et al., 2002) , and identification of critical source areas (Panagopoulos et al., 2011) . Although it has proved to be a powerful and adaptive tool, SWAT also suffers from the aforementioned deficiencies of hydro-ecological models (i.e., the disastrous model performance in dry periods and the fluctuated model efficiency between dry and wet seasons). This issue has largely impeded SWAT applications in simulating hydrologic processes, and also indirectly influenced its sediment and nutrient simulation efficiency.
The issue resulted mainly from two factors: the temporal variations in model parameters which exist in watersheds have not been considered or effectively accounted; the objective functions or performance indexes used to calibrate the model tend to rely on flood features, not taking dry flows into sufficient evaluation. As considerable differences exist between dry and wet periods, the model parameters should be varying accordingly. However the simplifications of model parameters between dry and wet periods made SWAT unable to describe the different behaviors between these two periods, especially for basins with notable seasonal difference of runoff fluxes. Muleta (2012) found that sensitivities of dominant parameters of SWAT were strikingly different between dry and wet periods. Model efficiency in the dry period was consistently lower than that in the wet period, as reported in studies using other hydrologic models (Li et al., 2012; Porretta-Brandyk et al., 2011) .
Several researches were conducted to reflect seasonal hydrologic processes via a different set of SWAT parameters for the two periods. For example, Lévesque et al. (2008) used seasonal calibration scheme, in which winter and summer data were used to calibrate the model separately at two seasonally snow covered watersheds in southeastern Canada. An improved performance in summer (dry period) was obtained while using summer observations to calibrate the model; however, when winter (wet period) observations were used, no advantage was achieved compared with the traditional calibration method based on all available data. White et al. (2009) allowed SWAT to use a different curve number (CN) in growing and dormant seasons, slightly improved the daily model performance by increasing Nash-Sutcliffe efficiency (ENS) from 0.42 to 0.44. Muleta (2012) also adopted the seasonal calibration method to calibrate SWAT model for the Little River Experimental Watershed (116 km 2 ) in Georgia, USA, but the ENS values were small in general, and the ENS values of validation period were remarkably smaller than that of the calibration period which might be caused by an over-fitting. The seasonal calibration scheme was not elucidated in the report. Previous studies reveal that the seasonal calibration method needs to be further investigated and improved.
In addition, the choice of objective functions has a substantial effect on calibration results. As indicated by Legates and McCabe (1999) , the commonly used criteria such as coefficient of determination (R 2 ), ENS and root mean square error (RMSE) are sensitive to larger or extreme values. These measures tend to sensitively reflect the characteristics of wet period or flood season, and a poor performance for the dry period can be expected while using the model calibrated by these objective functions. A lot of researches were conducted to improve the objective functions and try to give greater consideration to the dry period (Pushpalatha et al., 2012) . Although these trials improved model's simulation for dry periods, the improvement is still limited. Sometimes the changed functions are too sensitive to dry periods to jeopardize the overall simulation effectiveness.
It is anticipated that a seasonal or separate calibration method should be an effective way to cope with the SWAT calibration issue for watersheds where a distinct difference of runoff fluxes exists for different periods within a year and an obvious contrast between performance of dry and wet periods is inevitable. This is also illustrated by the recently published study in which the seasonal calibration method was used to calibrate a concept model (Kim and Lee, 2014) . Our study focuses on improving the SWAT model by extending the original SWAT (version 2009) with the seasonal calibration scheme, namely SWAT-SC, which calibrates and simulates the dry and wet periods separately. Jinjiang watershed dominated by a typical subtropical monsoon climate in southeastern China is used to evaluate and compare the performance of SWAT and SWAT-SC.
Methods and study area

SWAT
The soil and water assessment tool (SWAT) is a semi-distributed, watershed-scale hydrologic model which was developed by the Agricultural Research Service of United States Department of Agriculture (USDA-ARS) to simulate water quantity and quality of surface water and groundwater. In order to represent spatial heterogeneity, a watershed is initially divided into subbasins, and then each subbasin is subdivided into hydrologic response units (HRUs) based on the landuse and soil maps. The hydrologic cycle simulated by SWAT can be divided into two major phases: land phase and routing phase. The land phase first calculates loadings of water, sediment, nutrients and pesticide for each HRU, and for each subbasin the loading is calculated by aggregating the loadings of its HRUs and then entered to the main channel of the subbasin. Major hydrological processes of land phase include evaportranspiration, canopy storage, infiltration, surface runoff, sub-surface runoff and so on. The potential evaportranspiration is computed by one of three methods: Penman-Monteith, Priestley-Taylor and Hargreaves. Surface runoff is estimated either by modified SCS curve number method or Green-Ampt infiltration method. The amount of fluxes infiltrated into soil is calculated by a water balance equation. The routing phase controls the movement of water, sediment, etc. through the main channel to the subbasin outlet. Finally, estimated stream flow can be routed through river system, from subbasins to the basin outlet by using either the variable storage routing method or the Muskingum river routing method. More details of modeling information of SWAT can be found from SWAT documents (e.g. Neitsch et al., 2009 ).
SWAT-SC
Our proposed SWAT-SC model is an extension of the original SWAT (version 2009) by incorporating a seasonal calibration technique. SWAT-SC adopts a service-oriented architecture (SOA) and runs on a distributed computation environment. SWAT-SC calibrates model parameters and simulates hydrological process for the dry and wet periods separately, and combines the "optimal" simulation results of these two periods into a complete runoff series. The processes of calibration, simulation and combining simulated results are all automatic in SWAT-SC, no interferences are need.
SWAT-SC integrates several components via Java program language, including components specially built for it and other programs that already existed. The newly built components include Java Latin hypercube sample method (JLHS) (McKay et al., 2000) , Java SWAT input files edit (JSWAT-Edit), Java SWAT output files extract (JSWAT-Extract), and Java objective functions (JOF). The components reused in SWAT-SC include SWAT, and activeMQ. JLHS is a java version of Latin hypercube sample which is a statistical method for generating samples of plausible collections of parameter values from a multidimensional distribution. For example, there are m calibration parameters and the simulations need to be done for n times, JLHS first divides the range of each parameter into n segments, then a random value between the maximum and minimum numbers is generated for each segment, thus n random values are generated for each parameter (later we refer these n random values for that parameter as a parameter set). For every simulation, an unused parameter value from the parameter set is selected randomly for each calibration parameter (the combination of selected calibration parameter values are referred as a sample). JSWAT-Edit is used to edit the model input files of SWAT. JSWAT-Extract is a procedure used to extract dry and wet series from the SWAT output files; and JOF is used to calculate the objective functions including ENS, RE and R 2 for dry and wet series. Calibration is conducted in following steps. First, the parameters that take part in the calibration procedures are selected and defined together with their initial range (Fig. 1) . Parameter samples are drawn from selected parameters by the JLHS, and the samples are saved to the sample's queue. Second, each service (outlined by dashed border in the figure) in the gridded network pops a sample from the sample's queue, edits SWAT input files according to the parameters in the sample via JSWAT-Edit. Then SWAT is called to simulate runoff generation for a study watershed, and the simulated result is extracted by JSWAT-Extract for dry and wet series (divided the completed series into dry and wet series for the dry and wet seasons) which are later pushed to the dry and wet series' queue, respectively. These procedures are repeated until the sample's queue is empty. Finally, all objective functions, including R 2 , RE and ENS are calculated for the dry and wet series separately. User-specified calibration criteria are checked, if they are satisfied, the "optimal" dry and wet serials are combined into a complete series; otherwise, an alert is triggered to prompt user to adjust the parameters and their range.
Study watershed
The Jinjiang river basin is located between 117 • 44 and 118 • 47 E longitude and 24 • 31 and 25 • 32 N latitude, with an area of 5629 km 2 . There are two major river branches: east and west branches within Jinjiang River, having a total river length of 302 km (main section 182 km). The two branches merge 2.5 km upstream of the Shilong gauge station. Our watershed model encompasses the 5042 km 2 drainage area upstream of Shilong (Fig. 2) . The studied area is dominated by a subtropical monsoon climate, with an annual mean temperature of 20 • C (varying from 17 to 21 • C) and annual precipitation of 1686 mm (varying from 1010 to 1756 mm). Precipitation events occur mostly during the wet period (May-October), accounting for 73% of annual precipitation. During the wet period, there are frequent convective storms and sea-based typhoons which contribute approximately 38% of the annual precipitation. Topography is dominated by rangelands and mountains, and the land use is dominated by forest, orchard, cropland, and urbanized area. The soils of the study area are mainly consisted of red soil, yellowish red soil, yellow soil and paddy soil. U.S. Natural Resource Conservation Service (NRCS) classified soils into four groups (from A to D) representing infiltration rates from high, moderate, slow to very slow. According to this classification scheme, about 23.4%, 35.8% and 40.8% of the soils in Jinjiang river basin belong to hydrologic group B, C and D, respectively.
Input data
To setup SWAT and SWAT-SC models, intensive input data are required. These include climate data, DEM, soil type map, land use map, and stream flow data. Daily stream flow data of Shilong gauge station for the research period January 2001 to December 2010 were obtained from Water Conservation Agency of Fujian Province. Daily climate data including minimum and maximum temperature, wind speed, and humidity were provided by Meteorology Agency of Fujian Province. The 30 m × 30 m resolution DEM was downloaded from website of the International Scientific Data Platform of Chinese Academy of Sciences (http://datamiffor.csdb.cn/admin/datademMain/jsp). The digital soil type map (1:500,000) was obtained from Soil Fertilizer Laboratory of Fujian Province, and eleven soil types were determined by using the built-in ArcSWAT software. Hydrological features of each soil type were determined by using the SPAW software developed by USDA (Saxton and Rawls, 2006) . Landuse data was obtained from an interpretation of the Landsat Thematic Mapper (TM) remote-sensing images taken in 2006. Eight categories of landuse were identified for this basin: paddy field, crop land (none paddy), forest, orchard land, grassland, waters, urbanized area, and unknown.
Model setup
ArcSWAT, one of the graphical user interface procedures for SWAT, is used to delineate Jinjiang basin. The basin is divided into 99 subbasins based on the DEM data and a threshold area of 3000 ha. The subbasins are subdivided into HRUs which represent homogeneous soil and land use according to the soil, land use maps and slope with threshold values of 5%, 20% and 20%, respectively, resulting 886 HRUs. The modified SCS curve number procedure is selected to estimate the surface runoff and the infiltration. Base on the availability of climate data, Penman-Monteith method is chosen to estimate PET, and Muskingum river routing method is used to route stream flow through river system to watershed outlet. Years of 2001, [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] are used as warm up, calibration and validation periods, respectively. To build SWAT and SWAT-SC daily runoff models, we regard May-October as the wet period and the rest months as the dry period in SWAT-SC case.
Mean relative error (RE), coefficient of determination (R 2 ), and Nash-Sutcliffe efficiency (ENS) are chosen to evaluate performances of SWAT-SC and SWAT. A RE between −10 and 10%, ENS above 0.6, and R 2 above 0.6 are considered to be satisfied for calibrating SWAT-SC for the dry series, however, a more rigorous ENS and R 2 (both above 0.8) are used when performing calibrations of SWAT and SWAT-SC for the wet series.
Results and discussion
Daily runoff simulations and the responses of the evaluation measures
Simulated results of SWAT and SWAT-SC along with the observations are plotted in Fig. 3 , using a natural logarithmic transform for May 2004 to April 2006 (for the sake of clarity, only 2 years of the 10-year simulation were plotted). SWAT-SC performed well from an overall perspective. There is not much difference between SWAT and SWAT-SC for the wet period. However, a much better simulation was achieved by SWAT-SC over SWAT for the dry period. Table 1 shows the values of the R 2 , RE, and ENS of SWAT and SWAT-SC. For the entire series, the RE values of SWAT and SWAT-SC for calibration and validation periods are less than 5%; the R 2 and ENS are above 0.85 and 0.82, respectively. Except for RE which are very close between SWAT and SWAT-SC, both R 2 and ENS of SWAT-SC are better than that of SWAT (entire series). In summary, the overall performance for both SWAT and SWAT-SC are satisfied, however the overall qualities of SWAT-SC for both the calibration and validation periods are slightly better than or close to that of SWAT.
However, when the wet and dry series are considered, the values of ENS show a significant difference between two models especially in the dry period. It is seen from the table that although the ENS for SWAT are close to that of SWAT-SC for the wet series (0.85 vs. 0.85 for calibration period; 0.83 vs. 0.85 for validation period), the ENS values of SWAT model for the dry series are much smaller and sometimes even negative (−0.26 for calibration and 0.24 for validation) while the ENS values of SWAT-SC for the dry period reached values of 0.60 and 0.66 for the calibration and validation period, respectively. SWAT-SC slightly improved the model performance for the wet and whole periods, and significantly improved its performance for the dry period. Moriasi et al. (2007) proposed that stream flow simulations are considered satisfactory when ENS is above 0.5 and absolute value of RE is within 25%. According to these criteria, SWAT-SC is satisfactory to simulate and forecast daily runoff in dry period, while SWAT is not. Improvement of SWAT-SC also can be seen from a comparison of ENS measure with that of the study by Lin et al. (2014) , who reported ENS of 0.85 and 0.83 for the calibration and validation periods, respectively at the same gauge station using trial-error method to calibrate SWAT.
As indicated by Legates and McCabe (1999) , R 2 and ENS are sensitive to extremely large numbers; as long as the performance for the wet series is well obtained, a satisfactory value of these measures can be expected no matter how bad the performance for the dry series is. From Table 1 , it can be seen that the values of these measures are essentially identical to each other for the wet and entire series; the values for dry series show almost no impact on that of the entire series. ENS especially shows this feature. As showed by ENSs for the calibration period in Table 1 , the ENS for dry series by SWAT is −0.26, and 0.85 for both wet and entire series; there is no impact by the low ENS of dry series on the entire series. In other words, the SWAT produces good simulation for the wet season but poor simulation for the dry season. The ENS of SWAT-SC is 0.60 for the dry series, a much higher value than the −0.26 with SWAT, significantly improved the simulation for dry season. However, this improvement in dry season causes only a 0.01 increment to the entire series, increasing ENS from 0.85 to 0.86. Similar trends of ENSs can be observed for the validation period as well. As significant improvement was achieved during the dry periods for SWAT-SC, while the entire period seemed little improved, this suggested that the ENS measure only accounts for the performance in wet series. Therefore, when the entire series are used to pursue for calibration the ENS measure usually leads to a good performance for the wet series and probably disastrous performance for the dry series. In this case, we believe that the ENS measure should not be used to evaluate or calibrate models when the performance of dry periods was put in a high priority. ENS may still be used when dry and wet periods are evaluated separately like our suggested SWAT-SC which evaluates the dry and wet series, respectively.
Model parameters analysis
The most sensitive parameters identified by former SWAT application study carried in the same region (Lin et al., 2014) and other parameters which ought to be sensitive to seasons were chosen to calibrate the models. Calibration results of the most influential parameters are list in Table 2 . The CN of SWAT is between that of SWAT-SC for the wet and dry series. Comparing with wet series of SWAT-SC, the CN decreased about 6 units for the dry series. This may be caused by the different runoff generation processes during different periods in Jinjiang watershed. In the wet period, the runoff tends to be generated by infiltration excess due to the high-intensity rainfall. In contrast, the runoff is generated mainly by saturation excess process by the plum rains during dry period. When the modified SCS method was used to calculate the runoff generated by these two different runoff generation processes, different CNs should be provided to the dry and wet periods. Apparently, the CN value should be larger for the wet period than for the dry period due to the different runoff generation processes and it's easy to deduce that the CN for SWAT is a compromise of CNs for dry and wet periods.
Parameter ALPHA BF is a direct index of base flow response to changes in recharge of shallow aquifer. Its value should be between 0 and 1 and the larger the value is, the more sensitive the base flow is to the recharge. Thus an approximate value of 1 indicates that it's very sensitive to recharge. This does make sense, as water storage of shallow aquifer decreases in dry period which makes the base flow more sensitive to recharge. Therefore ALPHA BF takes a larger value for the dry period in our model. Parameter GW REVAP is a coefficient which reflects the capability to move water from shallow aquifer to overlaying unsaturated soil zone. As the ground water table declines in dry period, the distance between aquifer and unsaturated zone increases, directly leading to a decrease of the capability to move water to the upper unsaturated zone. Therefore, it takes a smaller value for the dry period in our model. According to the definition of soil evaporation compensation coefficient (ESCO), smaller ESCO means that the upper soil is able to extract more evaporative demand from lower soil. Thus a smaller ESCO of 0.504 for the dry period than that for the wet period is reasonable. In addition, a smaller river-bank flow recession constant (ALPHA BNK) for the dry period of the SWAT-SC model than that for the wet period may be due to the fact that a large portion of bank storage goes to the adjacent unsaturated zone in dry period due to a water deficiency.
Parameter results of SWAT for the entire period (a year; Table 2 ) can be divided into four groups: (1) close to SWAT-SC results for wet series and within the range of wet and dry series; (2) close to the results of dry series and within the range of wet and dry series; (3) close to results for wet series but out of the range of wet and dry series; (4) close to results for dry series but out of the range of wet and dry series. Parameters belonging to group 1 and 3, including CN2, ALPHA BF, ESCO, ALPHA BNK, CH N2 and SOL AWC can be explained by the tendency for SWAT to sensitively reflect the characteristics of wet period (i.e., parameters close to those of wet series) when using objective functions such as ENS which pursue a good performance for the wet series (see Section 3.1). Parameters including GW REVAP, CH K2, SOL DB and SOL K which fall into group 2 and 4 may be caused by the insensitivity of these parameters. These parameters have less effect on performance of the model, and their values were selected in a random way in automatic calibration.
To validate this insensitive phenomenon with the parameters of group 2 and 4, one of the four parameters was set to a quite different value (i.e. close to that of wet series), while keeping all other parameters unchanged. The simulation results were found to be very close to the original simulation results (the ENS only decreased about 0 to 0.04). This trial indicates that the "optimal" values of less sensitive parameters may not always reflect the physical conditions of the watershed. Thus these parameters should be excluded in the automatic calibration or need manual adjustment after calibration. Understanding and knowledge of physical effects of parameters and uncertainty analysis can help to reduce and quantify the uncertainty of parameters (Abbaspour, 2007; Boyle et al., 2000) .
Extreme minimum flow simulations
To evaluate the abilities to simulate and predict Ecological Flow Requirements under changing environments and further examine the merit of proposed SWAT-SC approach, the annual 1-day minimum flow (1-DMF) and sum of 7-consecutive-day minimum flows (7-CDMF) were used to assess and compare the performance of SWAT-SC and SWAT on low flow simulation in dry seasons. The 
Monthly runoff simulations
The monthly simulated results of SWAT and SWAT-SC along with the monthly observations for the calibration and validation periods are plotted in Fig. 5 . Similar to Fig. 3 , not much difference for SWAT and SWAT-SC is found for wet periods, however better performances for SWAT-SC are achieved for dry periods.
By combining calibration and validation periods, calculated R 2 , RE and ENS measures for monthly runoffs in dry and wet series, and entire series revealed similar patterns to the results of daily runoffs. Except for RE of the entire series (where SWAT-SC and SWAT performed similarly), all measures of SWAT-SC are better than that of SWAT (Table 3 ). The R 2 did not differ much between two models for the wet series (both are 0.96) or the entire series (0.96 and 0.97), but improved for the dry series (from 0.78 to 0.83). The RE showed a significant improvement for the wet and dry series. The ENS indicated a slight improvement for the wet and entire series (from 0.93 to 0.96 for wet series, from 0.93 to 0.97 for entire series), and a significant improvement for the dry series (from 0.34 to 0.8). Similar to the daily simulations results, SWAT-SC can significantly improve model performance in dry period and ENS should not be used to calibrate or evaluate models when the performance of dry period is put in a high priority. 
Efficiency and deficiency of SWAT-SC
Unlike the results presented in Muleta (2012) , a good consistence of performances of SWAT-SC in calibration and validation periods is observed in our study, indicating creditable abilities of SWAT-SC to describe hydrologic processes in the watershed. In addition, in the studies of Lévesque et al. (2008) and Muleta (2012) , the procedures of seasonal calibration and the combination of the "optimal" series were not clearly introduced. In our study, the procedures were elucidated in a much more detailed way and the processes were all automatic, no human interfere was needed. Though improvements of the simulation in both dry and wet periods were achieved by SWAT-SC, it has its own deficiencies. For example, it assumed that the two parameter sets gained from seasonal calibration can faithfully reflect the processes of dry and wet periods; however, the parameters sets may still have the "equifinality" problems. It is necessary to conduct uncertainty analysis for quantifying the cause of "equifinality" and other uncertainties in a further study.
Conclusions
The SWAT-SC model which runs on a distributed computation environment was developed by improving the calibration procedure of SWAT. It calibrated and simulated hydrological process for the dry and wet periods, respectively and combined the "optimal" simulation results of these two periods into a completed runoff series, achieving the goals of improved seasonal calibration and simulation.
SWAT-SC can solve the problem of poor performance in dry period which occurs with SWAT, and has significantly improved model performance in dry period. As a result, improvements for the wet and overall periods are observed as well.
The ENS measure is sensitive to high-flow. When using the ENS to evaluate the performance of SWAT, it does not account for or ensure the performance in the dry series. The seasonal calibration adopted in SWAT-SC could still use ENS to evaluate the performance as it evaluates the dry and wet periods, respectively.
